Three cases of difficult tracheal intubation are presented. An approach to the management of difficult tracheal intubation is discussed.
INTRODUCTION
The maintenance of a patient's airway often demands the passage of an endotracheal tube. An intravenous anaesthetic induction agent followed by a short-acting muscle relaxant is commonly used to allow easy, atraumatic intubation. However, various pathological conditions make this dangerous. Unless alternative methods are considered the anaesthetist can find himself in the unfortunate position of having a paralysed or obstructed patient whom he cannot ventilate.
Alternative methods are time-consuming and less popular, and consequently less skill is obtained in their use. If they are applied without adequate experience they are often traumatic to the patient's tissues and psychological state. These methods can be employed on suitable patients during routine anaesthetic sessions in order to gain experience and skill. However, some procedures such as cricothyroid cannulation are only justified with very good indications, making it difficult to acquire skill in their use. swallow food. A diagnosis of retropharyngeal abscess was made. Lateral X-rays of the pharyngeal regions showed severe narrowing ( Figure 1 ) and difficulty was anticipated with the airway. Examination of the pharynx proved impossible due to pain and fear, but no respiratory embarrassment was present: the child was swallowing saliva adequately and holding his head slightly extended.
Induction of anaesthesia with nitrous oxide, oxygen and halothane proceeded smoothly. It was difficult to maintain ventilation with an oropharyngeal airway in place. Nevertheless anaesthesia was deepened to allow an attempt to visualise the larynx. No view of the larynx was possible. A large inflamed mass was seen to protrude up from the retropharyngeal area, its anterior surface seeming to touch the base of the tongue.
A silastic introducer through a No. 4 Oxford tube was repeatedly used to attempt blind intubation, but because partial laryngospasm occurred, the procedure was abandoned in order to avoid precipitating total laryngospasm. The possibility of tracheostomy was discussed with the surgeon, but a decision was made by the anaesthetic team to perform a cricothyroid membrane puncture and to pass a guide through the larynx from below.
After the neck was prepared in a sterile fashion, an 18 gauge Intracath needle attached to a syringe was introduced via the cricothyroid membrane into the trachea while suction was applied to the syringe. The trachea was easily entered, the needle angled upwards and the Intracath introduced via the needle, up through the cords and retrieved from the mouth. Unfortunately a 12 inch Intracath had been used which proved to be too short, so a strong suture was tied to the end. Tension was then put on the Intracath, while a No. 3 Oxford tube was guided over it into the larynx, and the airway ensured. During this time anaesthesia was maintained with a mask. Surgery was uneventful and 32 ml of pus was removed from the abscess. The airway returned to normal and the patient breathed without distress after extubation. The swelling of the retropharyngeal area rapidly decreased and no sequelae developed from the cricothyroid puncture.
CASE 2
A 25-year-old male, weighing 85 kg, presented with multiple papillomata of vocal cords. He was a very fit, robust young man with a long history of benign papillomata of the vocal cords which required repeated micro- laryngoscopy and removal of polyps at frequent intervals. Two and a half years earlier he had suffered severe liver and renal impairment as a result of heat exhaustion which had necessitated a prolonged stay in the Intensive Care Unit with a tracheostomy and multiple intravenous and intra-arterial lines. As a result of this he had very poor peripheral veins and his short bull neck was scarred by the tracheostomy wound. He had had several anaesthetics recently and during one of them the inhalation induction had proved difficult because of second stage excitability.
Premedication was papaveretum 20 mg and scopolamine 0.4 mg one hour pre-operatively. This had little apparent effect.
Emergency tracheostomy set, small endotracheal tubes and an oxygen injector were put out and electrocardiogram leads were connected.
An intravenous line was established, gallamine 20 mg given intravenously to abolish suxamethonium fasciculations, and thiopentone was commenced slowly while the patient was reassured. After thiopentone 150 mg he was drowsy enough to allow control of his ventilation by mask. A further 150 mg thiopentone enabled easy manual ventilation, but because muscle tone remained high it was difficult to proceed with direct laryngoscopy. After suxamethonium 120 mg the patient was still ventilated without difficulty and laryngoscopy was easily done. A fungating mass of white papillomata was seen where the vocal cords should have been ( Figure 2 ). A No. 6 uncuffed rubber Magill endotracheal tube was used repeatedly in an attempt to intubate the trachea but unsuccessfully. Bleeding was precipitated, total airway obstruction followed as muscle tone returned, and complete laryngospasm developed, with consequent cyanosis. The heart beat was monitored and showed a continuous tachycardia; at no stage did bradycardia develop. Owing to the short neck and tracheostomy scar, rapid tracheostomy would have been difficult. Suxamethonium was not repeated as it was thought that the bleeding and trauma of failed intubation may have compromised the already narrow airway. A No. 14 Angiocath was passed into the trachea via the cricothyroid membrane and the oxygen injector connected to it. The patient became pink very rapidly and decompressed his lungs via the larynx without di fficulty, so that with controlled bursts on the oxygen injector oxygenation was easily maintained.
However, the patient began to wake up and to become physically active causing the intravenous cannula to be dislodged. Intramuscular ketamine 400 mg was given and the patient restrained for the short time it took for the drug to become effective. A tracheostomy was then performed, proving very difficult and prolonged for surgical reasons. Anaesthesia was maintained with ketamine intramuscularly -a total of 800 mg being given over one hour. Ventilation was controlled for 30 minutes by oxygen injection through the Angiocath, and at the end of this period the PaO, was 66 mmHg, PaCO, 120 mmHg and base excess -12. However, due to laboratory delays these results were not available until after the operation was completed. Spontaneous respiration through the mouth was allowed for the latter part of the operation, as the laryngeal obstruction was clinically much improved.
Dexamethasone 8 mg was given IV immediately and a further 4 mg 6 hourly for the first 24 hours as prophylaxis for cerebral oedema. The patient was sent to Intensive Care for management and ventilation overnight. No cerebral sequelae were noted and the tracheostomy has been kept until the papillomata are controlled. CASE 
3
A 32-year-old fit male, weighing 70 kg, was scheduled for a correction of strabismus. At the preoperative visit it was noted that his teeth were prominent and his mandible was receding, but these were not considered to offer any significant difficulty to intubation. The left upper canine, adjacent incisor and premolar were on a dental plate and he was asked to leave this in the ward. Premedication consisted of valium 10 mg orally one hour prior to surgery.
Induction of anaesthesia was with atropine 0.6 mg, thiopentone 300 mg and suxamethonium 100 mg followed by 100070 oxygen ventilation. An elastoplast strip was used to protect the upper teeth and laryngoscope was inserted. The laryngoscope blade slipped into the gap left by the dental plate and this, plus the prominent upper teeth Anaesthesia and Intensive Care, Vo!. VIII, No. i, February, 1980 and small mandible made visualisation of the larynx impossible. Blind oral intubation failed.
Anaesthesia was maintained with an incremental dose of thiopentone 200 mg, followed by nitrous oxide, oxygen and halothane with spontaneous respiration. Phenylephrine 0.5070 nose drops and 10 ml of 2070 lignocaine spray was followed by blind right nasotracheal intubation using a 7.5 mm Port ex tube without difficulty. DISCUSSION Difficult tracheal intubations may be divided into two groups -those where difficulty is anticipated and preparations are made, and those where difficulty is realised only when an attempt is made to intubate.
The clinical approach in these cases will depend on the individual case but in either group the methods of ensuring the airway will be similar, only the time available to the anaesthetist will vary.
Premedication must be carefully prescribed to avoid respiratory depression. All the equipment which may be needed must be readily available, ECG monitors should be attached to the patient and several sizes of endotracheal tubes must be prepared. An emergency tracheostomy set should always be readily available in theatre and in cases where difficulty is expected the instruments should be set out. Someone competent to do a tracheostomy must also be present. Great care is needed with intravenous induction agents, because the conscious patient is able to maintain his airway, but the unconscious patient may easily obstruct. A muscle relaxant should not be administered unless manual ventilation with a face mask can be assured.
The laryngeal inlet may sometimes be identified by bubbles extruding from between the vocal cords when pressure is applied to the chest, or with spontaneous respiration. This sign is of particular use in small children with oedematous swellings in this area.
Oesophageal intubation may occur in an acute case with a full stomach. As gas is usually inflated into the stomach before it is realised that the tube is wrongly placed, removal of this tube is potentially dangerous. It should be left in situ until a second one is successfully passed into the trachea so that should vomiting occur it is likely to pass out of the oesophageal tube away from the patient's airway.
Regional techniques are of great value as an alternative to general anaesthesia and should always be considered. I However, if a major procedure is undertaken under regional block and intubation is needed urgently during the operation, it may prove more difficult than a planned intubation preoperatively.
The problem of a difficult intubation may be approached by using the following methods:
Intubation Under Deep General
Anaesthesia (a) Oral Intubation. An inhalational induction to a deep level of anaesthesia followed by laryngoscopy, with or without local anaesthetic spray, is probably the most common way of approaching a potentially difficult intubation. This method has the advantage that the patient is unaware of the struggle to intubate him. A lubricated introducer inside the endotracheal tube is a great help for blind oral intubations where the tip of the epiglottis can be seen but not the vocal cords. The soft atraumatic type of introducer may project beyond the distal end of the endotracheal tubethe stiff wire-type should not be allowed to do so. If macroglossia is present, especially in the first few months of life, a suture can be put through the tongue and the tongue pulled anteriorly thus facilitating visualisation of the cords. Blind oral intubation without a laryngoscope was commonly practised years ago by anaesthetists using their middle and index fingers as a guide, and is still a useful technique to know. 2 In 1977 Berman 3 described a plastic divided oropharyngeal intubating airway which allows oral blind intubation.
The danger of laryngospasm with respiratory obstruction remains. (b) Blind Nasal Intubation in the patient breathing spontaneously is a skill all anaesthetists should perfect, the main requirements being a soft pliable atraumatic tube and patience on the part of the anaesthetist when learning the technique. It is relatively easy in the anaesthetised patient with a mobile neck, but is more difficult in the patient with an immobile neck.
2.
A wake intubation, orally, or more easily via the nose, has much to recommend it. It is less pleasant for the patient than intubation during anaesthesia, but in many situations its safety in ensuring the airway makes it obligatory. Thomas 
Use of a Suction Catheter. A major
problem may arise when a patient who is already intubated requires a new tube, but for various reasons presents difficulties in laryngoscopy. A large bore suction catheter is of use in this situation. The proximal flared end of the catheter is removed and the catheter then passed down the endotracheal tube into the trachea. The endotracheal tube is removed over the suction catheter and the new endotracheal tube guided into place over the suction catheter, which is then removed. A refrigerated catheter provides rigidity to facilitate this technique. 5 
Bronchoscopy
(a) Fibreoptic Bronchoscopy. This requires much practice and some skill.) The flexible bronchoscope is placed inside an endotracheal tube and the tube then slid over it. This limits the size of the tube one may use to a minimum of 7.5 mm. The view offered is very limited and easily obscured by blood and secretions. 6 Small fibreoptic light devices have been described which permit entry into the trachea in patients too small for the standard fibreoptic bronchoscope. 7.8 Transillumination of the trachea is a useful sign which indicates correct placement of the tube. However, as semi-darkness is required, great care is needed in monitoring the patient. Fibreoptic bronchoscopy has been of use in suicide attempts when lacerations of the trachea make intubation impossible. Davies 9 has described an interesting case where fibreoptic bronchoscopy was needed after oxygenation and anaesthesia was achieved on a temporary basis by intubation via the suicide wound.
(a) Tracheostomy under local analgesia as
an elective procedure may sometimes be indicated. However, the many alternative methods of tracheal intubation available make this a less common practice than in the past.
(b) An emergency tracheostomy must not be forgotten. A horizontal skin incision is rapidly made, followed by a lengthwise tracheal incision. This is then maintained with an open forceps until a tracheostomy tube can be placed into it. By keeping strictly to the midline, bleeding is lessened but this problem is secondary to restoring the airway.
Retrograde Cannulation via the
cricothyroid membrane through the larynx is relatively easy to do and is also relatively atraumatic. The cannula may then be used as a guide for passing an orotracheal tube, as described in Case 1.
The membrane is easily felt and the overlying skin is surgically prepared. A catheter of suitable length and strength is chosen, such as an 80 cm 16 gauge Intracath. A Tuohy epidural needle is very suitable. 10 The catheter is removed from its needle, the needle connected to a syringe, and midline perpendicular penetration of the cricothyroid membrane is performed while gentle suction is applied on the syringe plunger. The tracheal lumen lies very close to the skin and penetration is readily felt and confirmed by free aspiration of air. The needle hub is then moved in a caudal direction so that the bevel points in a cranial direction. Care is needed not to advance the sharp needle and so avoid damage to the vocal cords. The catheter is then threaded up through the Anaesthesia and Intensive Care, Vol. Vllf. No. 1, February, 1980 larynx and out via the mouth or nose using aseptic technique. While assistants apply firm tension to the catheter, an endotracheal tube is threaded over it and guided into the larynx. The catheter is then withdrawn from the cranial aspect of the tube.
A submucosal haematoma may complicate this procedure and greatly aggravate the respiratory obstruction, but such a complication must be rare due to the avascularity of the cricothyroid membrane. Also, a haematoma between the cartilage and tracheal mucosa may occur if the point of entry is below the cricothyroid membrane. ID 7. Transcricothyroid Ventilation. A large bore cannula, e.g. Angiocath, may be passed directly in a dire emergency, but usually sufficient time is available for preparing the skin and attaching a syringe to facilitate entry into the trachea. After removal of the stylet the plastic catheter is then threaded caudally and firmly strapped in place. The largest diameter Angiocath should be used. Although a No. 14 Angiocath is the largest cannula commonly available in theatre the diameter is inadequate for spontaneous respiration, or for mouth-to-catheter ventilation by medical attendants. However, in theatres, various types of apparatus are readily available. Ca) Oxygen InJector, as used for bronchoscopy is easily connected to the transcricothyroid cannula. Cb) One end of a length of plastic tubing is connected to an oxygen supply source and the other end to aY-piece, one arm of which is attached to the transcricothyroid cannula, the other arm is open to the air. With intermittent occlusion of the open arm of the Y -piece, and high flow rates, this is a minute volume divider device. Cc) Figure 3 illustrates equipment that can be used. The resistance to airflow is high but oxygenation can be maintained. The ventilatory pressure applied under these circumstances can be excessive and the danger of barotrauma to the lungs is very marked. Care is needed in limiting the inflating pressure by control of the oxygen supply. Also, if the lungs cannot deflate themselves via the larynx, inflation must not be prolonged. The patient in Case 2 had been breathing through his larynx prior to medical interference. The total obstruction which occurred was probably due to haemorrhage, tissue oedema or laryngospasm rather than to an immovable obstruction such as a foreign body. In similar cases the patient is able to deflate his lungs via his larynx as pressure builds up. However, the mean intrathoracic pressure 'is likely to be above normal. Where a firm obstruction exists, as in a foreign body or tumour dislodgement, release of inhaled gas must be allowed either by intermittent use of an occluding thumb over the Y -connector or by disconnection after each inflation, or alternatively by the placement of a second "blow-off" catheter into the cricothyroid membrane. Exhalation from a 14 gauge cannula is prolonged due to the narrow lumen.
Cricothyroid cannulation is very much an emergency measure until there is time to institute a satisfactory form of ventilation. The method allows oxygenation to continue but carbon dioxide is likely to build up. Anaesthesia can be maintained by agents administered intravenously or intramusculariy.
A Cricothyrotome is rarely seen nowadays.
This large bore metal cannula with its trocar is easily and rapidly placed into the trachea via the cricothyroid membrane, thus providing an emergency airway. A poor man's alternative, which is always readily available, is to place sharp scissors through the cricothyroid membrane in the long axis of the body, then turn the scissors through ninety degrees and open the blades to split the membrane fibres.
POST INTUBA nON
Post-intubation management is important, particularly after difficult intubation or when special techniques of intubation are employed. At the termination of anaesthesia the endotracheal tube should be left in place until such time as the patient's airway is in no danger. This may be only until the patient is awake, or may be several days later when oedema has subsided. The patient will need close observation and humidified gases, and this can best be done in an intensive care unit. The question of intravenous steroids preventing or decreasing oedema in cases of traumatic intubation is still controversial but Maze and Block 12 recommend dexamethazone in a dosage of 0.1 mg/kg in children. This dose is given three times at eight hourly intervals. CONCLUSION When presented with an intubation problem the anaesthetist has many different ways of ensuring airway safety. The successful outcome is dependent on a knowledge of different methods, adequate forethought, having the equipment available and a skilful, calm approach.
